Cholinergic neurons in the hippocampus. A combined light- and electron-microscopic immunocytochemical study in the rat.
We report here on cholinergic neurons in the rat hippocampal formation that were identified by immunocytochemistry employing a monoclonal antibody against choline acetyltransferase (ChAT), the acetylcholine-synthesizing enzyme. In general, ChAT-immunoreactive cells were rare, but were observed in all layers of the hippocampus proper and fascia dentata with a preponderance in zones adjacent to the hippocampal fissure and in the part of CA1 bordering the subiculum. All immunoreactive cells found were non-pyramidal neurons. They were relatively small with round or ovoid perikarya, which gave rise to thin spine-free dendrites. These hippocampal neurons were very similar to ChAT-immunoreactive cells in the neocortex of the same animals but were quite different from cholinergic neurons in the basal forebrain, medial septal nucleus, and neostriatum, which were larger and more intensely immunostained. Electron-microscopic analysis of ChAT-immunoreactive cells in the hippocampus and fascia dentata revealed synaptic contacts, mainly of the asymmetric type, on cell bodies and smooth proximal dendrites. The nuclei of the immunoreactive cells exhibited deep indentations, which are characteristic for non-pyramidal neurons. Our results provide evidence for an intrinsic source of the hippocampal cholinergic innervation in addition to the well-established septo-hippocampal cholinergic projection.